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EXECUTIVE SUMMARY

Rocky Mountain Arsenal (RMA) is part of the Army's Armament, Munitions and
Chemical Command (AMOOCM) .  The arsenal is a govermment-owned-and-
operated installation occupying 17,238 acres in Comerce City, Colorado,
just north of Denver. Constructed in 1942 to mmfact&o war gases, RMA
was scon expanded for the production of incendiary mnitions. After V-J
Day, the installation was designated a standby facility, and much of its .
chemical plant uas leased to private hﬂmtry—fmmmtuutm
tinues to the present day. Although RMA was reactivatad for incendiary
production during the Korean and Vietnam wars, its principal activities
since 1950 nave bean the manufacture, mmnitions-loading, and disposal of
nerve agent GB. MmMWW&Ma@M@mM
£filling complex constructed in 1953 and partially converted into a detoxi-
fication center in the 1970s. At [rasent, the nerve-agent manufacturing |
and filling lines are in standby status; the detoxification center is in

‘active use.

RMA camprises 299 buildings, about half of which date fram the 1940s. The
installation also contains three farmhouses (Buildings T-131, T-373, T-831)
“and a garage (T-831-A) that were acquired with the site. Constructed
scmetime between 1910 and 1930, these structures contribute to a general
underscanding of the area's pre-military history, but they are not of
gpecific architectural or historical significance. Because the arsenal's
original production lines have been ramoved and many of its original

buildings remodeled, the installation no longer retains the architectural




and technological character of a World War II installation. There are no
Category I, Categoxy 11, or Category IIT historic properties at RMA.
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‘This rezort presents the results of an historic properties survey of the

Rocky Mountain Arsenal (RMA). Prepared for the United States Army Materiel
Development 4nd Readiness Comnand (DARCCM), the report is intended to
assist the Ammy in bringing this installation into compliance with the
National Historic Preservation Act of 1966 and its amendmants, and related
federal lawe and regulations. 1To this end, the report focuses on the
identification, evaluation, documentation, nomination, and preservation of
historic properties at the RMA. Chapter 1 sets forth the M's scope
and methodology; Chapter 2 presents an architectural, historical, and
technological overview of the installation and its properties: and Chapter
3 i.den.tif.ie‘s significant properties by Army category amd sets. forth
preservation recamendations. Illustrations and an annotated bibliography

supplament the text.

This report is part of a program initiated through a memorandum of
agreement between the National Park Service, Depa.rtmmt'of the Interior,

and the U.S. Department of theArmy The program covers 74 DARCOM

'installations and has two camponents: 1) a survey of historic properties

(districts, buildings, structures, and cbjects), and 2) the development of
archaeological overviews. Stanley H. Fried, Chief, Real Estate Branch oﬁ
Headquarters DARCCM, directed the program for the Army, and Dr. Robert J. .
Kapsch, Chief of the Historic American Buildings Survey/Historic American
Engineering Record (HABS/HAER) directed ‘the program for the National Park

Service. Sally Kress Tompkins was program manager, ard Robie S. Lange was

X .



project manager for the historic properties survey. Technical assistance

was provided by Donald C. Jackson.

Building Technology Incorporated acted as primary contractor to HABS/HAER
for the historic properties survey. William A. Brenner was BTI's
peincipal-in-charge and Dr. Larry D. Larkton wes the chief technical
 consultant. Major subcontractcrs were the MacDonald and Mack Par"c.nership
and Jeffrey A. Hess. The author ;)f this report was J-gvf_frg_‘b,‘_ Hesg. The
author would like to thank the many enpmyeee at RMA who graciously
-asgisted him in his research and field surveys. Ha especially acknowledges
the help of Tom Domelly, Public Affairs Officer: Dr. William McNeill,
Director of Technical. Operations:; Jim L. Green, Facilities Engineer; and
Darlene Puleo, mnaga!mt Assistant.

The camplete HABS/HAER documentation for this iistallation will be included
in the HABS/HAER collections at the Library of Congress, Prints and

Photographs Division, under the designation HAER No. -21.
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Chapter 1
INTRODUCTION

This report is based on an historic properties survey conducted in
September 1983 of all Army-cwned properties located within the official
boundaries of the Rocky Mountain Arsenal (RMA). Tha survey included the
following tasks: |

. Completion of documentary research on the history of the
installation and its properties.

.. Completion of a field inventory of all properties at the
installation. ‘

. Preparation of a combined architectural, historical, and '

technological overview for the installation.

Evaluation of historic properties and development of recammenda-

tions for preservation of these properties.

"~ Also canpleted ag a part of the historic properties survey of the
installation, but not included in this repoft, are HABS/HAfR Inventory
cards for 23 individual properties. These cards, ~wl-licr'x congtitute
'lHABS/HAER Documentation Level IV, will be provided to the Department of the

Army. Archival copies of the cards, with their accompanying photographic

”



negatives, will be transmitted to the IABS/ HAER collections at the Library

-of Congress.

The methodology used to qanpleté these tasks is described in the following

section of this report.

METHODOLOGY

- Docunentary Research

FMA was constructed in 1942 to manufacture toxic and incendiary
munitions. Since the arsenal was one of four goverrment-

owned-and-operated installations involved in such activities during

world viar 11, an evaluation of its historical significance requires a

general understanding of the countrv's chemical-warfare manufacturing

program. To icentify relevant pﬁblished sources, research on chemical

munitions was condacted in standard bibliographies of military
history, engineering, and the applied sciericés. Unpublished sources
were identified by researching the historical and technical archives l
of the U. S. Army Armament, Mmnitions and Chemical Camnand (AMCCOM) at

Rock Island Arsenal. 1

In addition to such industry—wide research, a concerted effort was
made to locate sources dealing specifically thh the history and
technology of RMA. This site-specific research was cornducted
primarily at the AMCOOM Historical Office at Rock Island Arsenal: the

Denver Public Library in Denver, Colorado; and the goverrment's

> mme & e mame
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administrative and engineering archives at RMA The Colorado State
Historic Preservation Office (Colorado Herilage Center, Demér) was
also contacted for information on the afchitecture, history, and
technology of RMA, but had no pertinent data. -

Army records used for the field inventory included current Real
Property Inventory (RPI) prmtouts that listed all officially recorded
buildings and structures by facility clasaification and date‘ of
construction; the installation's property record cards; base maps and
photographs supplied by installation personnel; and installation
master plamning, archae;:logical, envirormmental asselssnent’. and related
reports and documents. A canplete listing of this doct.mentax"y‘
material may be found in the bibliography. '

Field Inventory

Architectural ‘and technological field surveys were conducted in
September 1383 by Jeffrey A. Hess. Following discussions with .Tom _
Donnelly.'mblic Affairs Officer, and Jim L. Green, Facilities

Engineer, the surveyor inspected major manufacturing and demilitariza-

‘tion facilities and caompleted a general field survey of all exterior

areag at the ingtallation. Tam Donnelly served as escort.

Field inventory procedures were based on the HABS/HAFR Guidelines for

Inventories of Historic Buildings and Engineering and Industrial

Structures.2 ) areas and properties were visually surveyed.

Building locations and aprwroximate dates of construction were noted

__;_'___-__——



fram the installation's property records and field-verified. Interior

surveys were made of the major facilitiee to permit adequate
evaluation of,architectural features, building technology, and

. production equipment.

Field iﬁventory forms were prepared for, and black and white 35 m
photograghs taken of all buildings and st.ructureé., through 1945 except
basic utilita?ian structures of no architectural, historicai, or
techmiogical interest. When groups of similar (“prototypical")
buildings were found, one field form was nommally prepared to |
represent all buildings of that type. Field inventory forms were also
campleted for representative post-1945 buildings and structures.3
Information collected on the field forms was later evaluated,

condensed, and transferred to HABS/HAER Inventory cards.

Historical Overview

A cambined architectural, historical, and technological overview was

prepared from infoma;ion developed fram the documentary research and
the field inventory. It was written in two parts: 1) an intr-ductory
description of the installation, and 2) a history of the installation
by periocis of development. beginning with pre-military land uses.

Maps and photographs were selected tc suppla'nent the text .';xs
apéropriate.

The objectives of the coverview were two 1) est;abl;sh the pesriods of

major constriction at the installation. 2) identify important events




and individuals associated with specific historic properties, 3)
deacribe patterns and locations of historic property types, and 4)

“analyze gpecific building and industrial technologies employed at the

installation.

Property Evaluation and Preservation Measures

Based on information developed in the historical overviews, properties
were first evaluated for historical sigpificancé in accordance with
the eligibility criteria for nomination to the Mational Register of
Histbric Places. These criteria rgquire that eligible pmpérties

possess integrity of location, design, setting, materials,

. workmanship, feelinq, and association, and that they meet one or more

of the following:4

A. Are associated with events that have made a significanf

contribution to the broad pattefns of our history.

B. Are associated with the lives of persons significant in the

nation's past.

C. Bmnbody the distinctivé charécteristics oL a type, period, or
method of Iccnstruction, represent the work 6f a macder,
possess high artistic values, or repx:eéent a siérxifiéant and
distinguishable entity whose camponents :may lack individual

distinction.

et 2T T - S,
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D. Have yielded, or may be likely to yleld, information
important in pre-history or history.

Properties thus evaluated were further assessed for placement in one
of five Army historic property categories as described in Army

Requlation 420-40:°

Category 1 Properties of major importance

Category II B Properties of importamé

Category 111 Properties of minor importance

Category IV  Properties of little or no importance

- Category V . Properties detrimental to the 'significame
' of adjacent historic properties. |

Based on an extensive review of the architectural, historical, and
terhnological resources identified on DAROM installations nationwide,
four criteria were developed to help determine the appropriate
categorizaticn level for each Amy property. 'I'nese criteria were used
to assess the importance not only of properties of traditional
historical interest, but also of the vast number of standardized or
prototypical buildings, structures and prodlx:tién processes that were
" built and put into service during World War II, as weli -ag of
properties assoéiated with many post-war technological achievements..

The four criteria were often used in cambination and are as follows:

1) Degree of imoortance as a work of architectural, engineering,

or industrial design. This criterion took into account the




2)

3)

4)

qualitative factors by which design is normally judged:
artistic merit, workmanship, appropriate use of materials,
and functionality.

Degree of rarity as a remining example of a once widely used

architectural, engineering, or industrial design or process.

This criterion was applied primarily to the many standardized
or prototypical DARCOM buildings, structurss, or industrial
prooe-ses. The more widespread or influential the design or
process, the greater the hwomaofdnrminingcxmples
of the design or process was considered to be. This

. criterion was also used for ron-military structures such as

farmhouses and other once prevalent building types.

Degree of integrity or campleteness. This criterion compared

the current condition, w, and function of a
building, structure, architsctural assemblage, or industrial .
process to its original or most historically inpottant
condition, appearanca, and function. Thnee properties that
were highly intact were gaﬁrally considered of greater

importance than those that were not.

Degree of association with an important person, program, or
even’. This criterion was used to examine the relatiomhié
of a property to a famous personage, wartime project, or
similar factor that lent the property special importance.




'!!'umjoritydfmpropertiannbdlt jmt;riortoo;dwing
ﬁ:rld war II, and special attention was 7iven to their evaluation. |
Those that still remain do not often possess individual importance,
‘but colimwlyt}nyrwthtmnu of a vast construction '
undertaking whose architactural, historical, and technological
mwmmwmwlumdnnmmmm
further. This assessment Centered on an extensive review of the
military construction of the 1940-1945 pericd, and its contribution to
the history of World war II and the post-war Army landscape.

Because technology has advanted s0 rapidly since the war, post-World
War II properties were also givm attention. These properties were
evaluatsd in terms of the nation's more recent accomplishments in
weaponry, rocketry, electronics, and related technological and
scientific endeavors. Thus the traditional definition of "historic®
uaptopettyso’or'mny'ursaldmmtgcnm in the assessmant
of either World War II or post-war DAROOM buildings and structures:’
rather, f.hn historic inportamc of all Mu was evaluated as

campletely as possible regardless of &ge.

Property designations by cawgory are expectad to be useful for.
approximately ten years, after which all categorizations should be
tevj.eued and updated.

| Following this categorization procedure, Category I, II, and III

historic properties were analyzed in terms of:

10




s.

+« Qurent structural condition and state of repair. This
information was taken from the field inventory forme and
photographs, and was often supplemented by rechecking with
. facilities engineering persomnel.

« The nature of possible fature adverse impacts to the
property. This information was gathered from the
installation's master plamning documents and rechecked with

facilities engineering persomnel.

Based on the above considerations, the gmeral preservation
rmuanpumted in Chapter 3 bratagoryl. II, and III
histcric prcpnrtia were developed. Special preservation
recowssndations were created for individual Mu as
circumstances required. ‘ .

Report Review

Prior to being completed in final form, this report was subjectsd to
an in-house review by Building Technology Incorporated. It was then
sent in draft to the subject installation for comment and clearance
and, with its associated historical materials, to HABS/HAER staff for
technical review. When the installation clearéd the report,
additional draft copies were sent to DARCOM, the appropriate State
Historic Preservation Officer, and, when racuested, to the

archaeological contractor performing parallel work at the

11




1.

3.

instal . The report was revised based on all comments collected,
then in final form.

The fol bibliographies of published sources were consulted:

Industrial Arts Index, 1938-1957; Applied Science and Mmol%
Iidiex, 1 1980; Engineering Index, 1938-19683; Rob tham, 0 A
Guide to the Sources of United States Military History (Hamden, Comn.:

Archon Suoks, 1975); Jonhn E. Jessup and Robert W. Gbakley, A Guide to
the Study and Use of Military History (washington, D.C.: u.s.
Goverrment Printing Office, 1979): "Military Installations,” Public
Works History in the United States, ads., Suellen M. Hoy and Michael
C. Robinson (Nashville: American Association for State and Local
History, 1982), pp. 380-400. AMOOM ( formerly ARRCIM, or U.S. Army
Command) is the military agency responsible for
the operation of goverrmwnt-owned mnititions plants; its
are located at Rock Island Arsenal, Rock Islard,

ARROCM, Catalog of Common Sources, Fiscal Year 1983, 2
vols. (no/pl.: Historical Office, AMOCOM, Rock Island Arsenal, n.d.).

Record, National Park Service, Guidelines for Inventories of Historic
Buildings/and Bngineering and Industrial Structures (unpublished

o

Repr tive post-World war II buildings and structures were Jdefined
as propcrt‘rlu that were: (a) “representative® by virtue of
construction type, architectural type, function, or a cambination of
these, (b) of cbvious Category I, II, or III historic importance, or
{c) on the installation by virtue of size, location, or
other distirctive feature.

National k Service, How to Complete National Register Forms '
(wash » D.C.: U.S. Goverrment Printing Office, January 1977).

Army Regulation 420-40, Historic Preservation (Headcuarters, U.S.

Army: Washington, D.C., 15 April 1984).

[}




Chapter 2
HISTORICAL OVERVIEW

BACKGROUND

Rocky Mountain Arsenal (RMA) is a goverrment-owned-and-operated
installation occupying a 17,238-acre site in Commerice City, Golorado, just
norg.hot Denver. Constructed in 1942 to manufacture war gases, the arsenal
was soon expanded for the production of incendiary mmitions. After V-J
Day, RMA was designated a s andby facility, and much of jts chemical plant
was leased to private hﬂm&yemmwmtmkmwﬂn
present day. Although RMA was reactivated for incendiary protuction during
the Korean and Vietnam wars, its principal activities since 1950 have been
the manufacture, munitions-loading, and disposal of nerve agent GB. These
operations have cmtered in a GB production-and-filling cowplex constructed
in 1953 and partially converted into a detoxification center in the 1970s..
Currently, RMA canprises 299 buildings, about haif of which dste from the
World War II period. Because the arsenal's original prajuction lines have
been removed and many of its original buildings remcdeled, the installation
no lorger retains the architectiral amd technological character of a world
War II installation. The nerve-agent manufacturing and filling lines are

in standby status: the detoxification center is in active use.
WORLD WAR I1

In cowmon parlance, the term "chemical warfare" is most closely associated

‘with the use of toxic substances, espacially poison gases. By military

13




definition, however, the term applies equally to the dq:loynmﬁ of L
incendiary and swke devices. During Wworld War I, the United States '/;/
produced all three types of chemical mnitions at mgewod‘nm; in ‘
Maryland, under the supervision of the newly created Chemical Warfare
élwia. Pigewocd Arsenal remained the country's primary dunicﬁl-mrfare
installation until World War II, when Congress authorized the construction
of three additional plants: Huntsville Arsenal in Huntsville, Alabama;
Pine Bluff Arsenal in Pine Bluff, Arkansas; and RWA in Commerce City,

Colorado. !

Site Selection and Former Land Use

The selecticn of the RMA site was governed by the same basic criteria used
in evalumting locations for all three of the new chemical-warfare arsenals.

These considerations included:

1) a mid-continental location as a defense against enemy
bombardment.

2) proximity to main railroad lines

3) availability of an ample water supply and sufficient
electrical power for processing purpose~s

4) availability of suitable labor

Located in Cawnerce City, olorado, only a few miles north of Denver, the
o, site satisfied all selection criteria. The City of Denver housed a
sizeable industrial work force and was a major distribution center for

rail freight and electrical power. The area's hydrology also assured an

14




abundance of well and river water for industrial purposes. ¥hen the
federal goverrment tnok possession of the 19,883-acre site in the spring
of 1942, the installation contained about 700 farm buildings an a
patchwork of cropland, ‘putme. and uﬂarbmsh.a Only three houses
(Buildings T-131, T-373, T-831) and a garage (Building T-831-A) iufviye
at the arsenal fram this earlier pericd. Oonstructed somestime between

1910 and 1930, these structures are of modest size and unassuting design.
Construction

' RMA was the last of the chemical-warfare plants to be built &ring World
War II, amd it profited fram the experiencs of its predecessor
installations. This was especially true in terms ol the comtmction
tean. The same personnel that designed and built mntsville Arsenal in
Alabama repeated their roles for the FMA project: Oolonel Carl H.
Breitweiser of the Corps of Engineers as Area Enginear whitmen, Requart
and Smith of Baltimore as architect-engineer; and Kershaw, Swinerton and

Walberg of San Francisco and Birmingham, Alabama, as prime corxtractor,4

All three World-War-1I, chemical-warfare arsenals etployed.a similar
utilitarian-industrial architecture that made extensive use of clay tile,
transite, and wood framing. M‘, however, was unique in its overall
design. At the other arsenals, manufacturing operatior;s' were scattered
'mroughout the ingtallat.ions. At RMA, they were restricted to a 260,—acré

tract in the center of the plant, which resulted in a “[more] efficient

and econcmic opératicn."5 This centralized area was originally designed

for the production and bulk loading of two war gases lewisitc

15
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(dichlor-2-chloro~-vinyl-arsine) and mustard (dichloroetr ' sulfide).
Lewisite manufacturing took place in Buildings 511, 511A. 514, 514A, 515
and 516; mustard manufacturing in Buildings 412, 414, 422, 424, 425, 429,
and 431. In addition to these facilities, the area also contained
manufacturing plants for the following intermediate chemicals used in
lewisite and/or mustard production: aceﬁyleno (Building 522), arsenic
trichloride (Building 523), chlorine (Buildings 242, 243, 244, 247, 248,
249, 251, 254, 255), ethylene (Buildings 431, 433, 434, 435, 461, 462,
463), sulfur monochloride (Building 411), and thionyl chloride (Buildings
471, 472, 473). To the east of the mnufactm-irg area, there was a
mintmame—am;storage area (600-séries buildings), a cantorment area
for Chemical Warfare Service persomnel (Buildings 151-167), and a
headquarters camound containing the post's Administration Building
(Building 111) anmd Cammmnications Buildiré (Building 112). To the west

of the manufacturing aresa, there was a amall grouping of magazines (870-, '

880-series buildings) (Figures 1-9).

Construction activities at RMA cammenced in June 1942, and on January 1,
1943, the arsenal produced its first batch of mustard gas. The new year
inaugurated a new construction program for a napalm bamb planﬁ (Buildings
741-749), which was campleted, just east of the manufacturing area, in
the spring of 1943. Additional napelm-bamb manufacturing facilities
(Buildings 731, 732) were ‘authorized in the sprimg of 1945 and completed
shortly after V-J Day (Figures 10, 11). At that time, the argenal

numbered aporoximately 280 buildirgs.°
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Figqure 4:

at installation, 2) identify important events

The former Lewisite Mamufactw ing Building

(Bailding 514) is currently leased to Shell

0il Company (Source: Field inventory photograph,

1983, Jeffrey u. Hess, MacDonald and Mack Partnership).
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Technology

By the end of world War II, RMA had experienced so many technological
changes that, with the exception of the chlorine plant, the installation
“minanhndtedpercent;rod&tionofitamothetthmﬁmﬁot

7 Such widespread modification did not

which it was originally designed.”
stam from any defect in planning. Rather, it resultsd from the
upredictable nature of the war. When the Roosevelt Adninistratim
aurthorized the production of tc;xic gases during World wWar II, it wes with
the understanding that the tnited States "shall under no circumstances
resort to the use of such weapons unless they are first used by our |

8 In preparation for retaliatory strikes, the War Department

enemies."”
stockpiled gas-filled mnitions in all theaters of combat, but neither

.. provocation nor retaliatim ever occurred. Since gao-filied mmnitions
were never éxpended, their supply quotas were quickly filled, resulting
in manufacturing cutbacks at the chemical-warfare arsenals. At RMA,. the
mustard-manufacturing plant was deactivated and placed in standby |
condition as early as May 1943. The lewisite operation was shut dcmn six.

' months later and subsequently dismantled.

Both gas-manufacturi;mg operations, along with the production pfocesées
for the various intermediate chemicals, amployed standard industrial
technologies. Mustard gas was made by the well-established Levinstein

' process, involving the reaction of ethylene gas and sulfur monochloride,
with chlorine gas amd caustic solution used for "neutralization and
decontamination of spills, wild batches, and equipment.” Lewisite was

manufactured by a more recently developed E:rigiish process that had been
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" refined at Bigewood Arsenal. The procedure called for “the reaction
mmum«i@-uﬂwmtyln,mmmam
. acqueous hydrochloric acid solution of mercuric chloride [with] thionyl
chloride . . . used for the campletion of the reaction.”’ HNone of the
arsenal's original production equipment for any of the chemical

operations survives at the installation.

The suspension of war-gas production caused only a temporary lull at RMA.
Alnost inmediately the Chemical Vhrfare Service bagan convertimy idle
buildings to the manufacture of aerial incendiary munitions, which were
in short supply in both Europe and the South Pacific. mmvam
1943 and April 1945, several former warehouses (Buildings 451, 538, 541,
542) and chemical facilities (Buildings 522, 525& 523, 523A, 523B) were
adapted for the pruduction of white-phosphorous cups and igniters, which
formed part of the ignition train in incendiary bombs. Other buildings
(Buildings 333, 341-346) were remcdeled for napalm-loading and assembling
of 10-pound bambs into 500-pound clusters. These activities augnented
the RMA's original incendiary-munitions lines (Buildings 741, 742), which
produced 100-pound napalm barbs.l®  Immediately following V-7 Day, all |
incendiary manufacturing ceased, and RMA became a standby installétion.

KOREAN WAR
After the surrender of Japan, the federal goverrment leased many of the

RMA's former war-gas production buildings to private irdu#try, with the

understanding that all facilities would revert to military control in the

" event of a national emergency. The principal lessee was Julius Hyman
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and Campany of Chicago, which used its new arzenal-based plant for the
manufacture of insecticides and synthetic resins. In 1952 this operation
was taken over by Shell Chemical Company, which had purchased the Chicago
‘firm the previous year. Shell's leasehold at RMA has continued to the

Fresent t.ime.u

RMA remained a standby installation until 1950, when the arsenal's
incendiary-munitions lines were reactivated for the Korean War (Figure
12). At the same time, the government announced a $30 million con-
struction program in the north-central section of the arsenal "for the
mnufacf;ure of a top secret imaﬂiary."' Under the general supervision
of the North Atlantic Diviqion Ergineers, Vitro Corporation seﬁred as
architect, and Utah Construction Company as builder. After the g:oject
was ca@leted in 1953, military officials revealed that the new
facilities actually were for the production and 1oading of a highly toxic
m agent originally developed by German scientists during World wWar
II. 'mena.swctamemanorgahicpmphatecmpmmd,hmasboﬂ\

Sarin and GB.12

The RMA operation was designed to manufacture GB
(Building 1501), load the nerve agent into projectiles, warheads, and
barblets (Building 1601), and assemble loaded bamblets into larger,
cluster bambs (Building 1606) (Figure 13). Although nerve-agent loading
operations continued throughout the 1960s (Figure 14), the GB Production
Buildirg (Building 1501) was shut down and placed in standby condition in
- 1957. Most of the nerve;agmt manufacturing and loading machinery has

been dismantled and removed fram the a\rsenal.13
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Figqure 13:

18

The production facility for nerve agent GB
(Building 1501) is a seven—-story reinforced-
concrete structure currently in standby condition
(Source: RMA Administrative Archives, c. 1980).
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8

VIETNAM WAR TO THE PRESENT

After the resolution of the Korean War, RMA served as a research-and-
development facility for chemical agents and mnitions. Arsenal
personnel, for exampie, developed improved methods for chemical-shell
filling and engineered a facility for blending rocket fuels (Building
756). Although the arsenal reactivated its manufacturing lines for smoke
and incendiary. devices during the Vietnam War, the installation
* increasingly devoted its technological resources to the destruction
rather than the production of chemical mnitions.*? In 1968 the Army
decided that all excess and cbsolete chemical stocks stored at RMA should
be "demilitarized," or disposed of, by dumping at sea. This plan, called
"Operation Chase," was scheduled to begin in April 1969, but public
concern over safety and envirormental issues led to its cancellation. In
.an attempt to £ind socially and envirormentally acceptable alternatives; |
the Army submitted the problem to the National Academv of Sciences (NAS),
which recammended the develogment of rem:e-controi demilitarization
techniques tc;.,"[minimize] the risk to all operating personnel as well as

[to] the citizens of the surrounding camur:ities.“ls

To comply w1t.h NAS recamendations, the Army designed and installed an
innovative, nerve-gas detoxificaticn system in the former GB Case-Filling
. Building (Building 1606). Demilitarization of GB cluster bambs began in
'the fall of 1973, and during the next three years approximately four

million pounds of nerve agent were destroyed, representing "the largest
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single [denilitarization) undertaking in the history of the }\lz-my."16 At
the start of the operation, the local press provided the following
description:

The detoxification is done by remote control utilizing closed circuit
television. The $33 million building in which the detoxification is
corducted is under negative air pressure. That is air can enter the
building, but no air can be released —— even if there's an explosion
— without passing through an elaborate scrubber system and an equally
elaborate monitoring and alarm system that will shut the process down
in the event of a malfunction. The detoxification system neutralizes
the nerve gas with a caustic solution. Explosives in the baros are
burned away in a specially built furnace. The neutralized nerve gas
agent is dried, and the solid residue is packed into 55~gallon drums
for storage at the arsenal. 'metﬁtalinthebmbsalsom' .
neutralized and reduced to scrap.

while the cluster-bamb disposal progam was in progress, the Army installed
in Building 1606 a still more sophisticated detoxification cemter: for the
GB-filled Honest John Rocket and Weteye Bamb. Employing a completely
camputerized monitoring system and updated scrubbing towers, the system
became operational for GB munitions in the spring of 1976. It has
subsequen*ly been used for disposing of a variety of cbsolete toxic agents
(Figure 15)18. o

ﬁl‘i‘é‘&w‘%ﬂl

.

v
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Figure 15: In Building 1606 operators tend carputer oconsole
' that monitors dismantling and disposal of toxic -
mmitions (Source: RMA Administrative Archives, c. 1977).
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10.

The standard study of American use of chemical mnitions during world
wWar II is Brooks E. Kleber ard Dale Birdsell, The Chemical Warfare
Service: Chemicals in Combat (Washington, D.C.: Office of the Chief
of Military History, United States Ammy, 1966). On the role of
Bigewood Arsenal and on the authorization of the three new instal-
lations, see lLeo P. Brophy and George J. B. Fisher, The Chemical
wWarfare Service: Qrganizing for war (Washington, D.C.: Office of
the Chief of Military History, Department of the Amy, 1959), pp.
10-13, 31-32, 3-37, 120-122. ’

Armed Service Forces, Chemical Warfare Service, "History of Rocky
Mountain Arsenal,” wvol. 1, p. 4, unpublished report, 1945, RMA
Administrative Archives.

*Army Chemical Plant Is milding in Denver,” Denver Post, December
12, 1942. After wWorld war II, approximately 2,500 acres of arsenal

land were acquired by Stapleton International Airport, which borders

the installation on the south. RMA's present size is 17,238 acres.

See section on "Engineering and Qonstruction Qontracts,™ in "Fistory
of Rocky Mounmtain Arsenal,™ Vol. 5, pp. 1270-1278. C. J. Kershaw
Construction Company of Birmingham formed a joint venture with
Swinerton and Walberg of San Francisco to build FMA, The
contractors, as well as the architects, were assisted by H. A.
Kuljian and Cowpany of Philadelphia. whitman, Requart and Smith
designed all of the industrial structures, except for the chlorine
plant and the thionyl chloride plant, which were the work of H. K.
Ferguson Company of Cleveland. E. I du Pont de Nemours & (. served
as design consultant for whitman, Requart and Snith; Hooker
Electro-Chemical Company played a similar role for H. K. Ferguson

Campany .

On the unique layout of RMA, see “Hlstory of Rocky Mountain Arsenal,
vol. 2, pp. 431-432.

See "History of Rocky Mountain Arsenal,” wol. 1, pp. 46-55; vol. 2,
p. 578; vol. 4, pp. 1124-1127; vol. 5, pp. 1275-1277; wol 9, p. 296S.

"History of Rocky Mountain Arsenal,” vol. 1, p. 20.

Roosevelt's statement on gas warfare is quoted in Brophy and Fisher,
p. 88. The stockpiling of gas munitions in combat areas is discussed
in Kleber amd Birdsell, pp. 36-276.

"History of Rocky Mountain Arsenal,” vol. 38, pp. 2510, 2592.

The various incendiary-manufacturing operations are described in
“History of Rocky Mountain Arsenal,” vol. 2, pp. 437-457, 473-476;
vol. 3, pp. 879-884, 905; vol. 4, pp. 1074~1101, 112-1130, 1164-1170.
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12.

13.

14,
15.
16.

17.

18.

1ld arrangements, see Denver Post, Jamary 13, 1947,
r 29, 1951, March 20, 1 m of Rocky Mountain
® unpublished report, 1960, p. 3.

construction of the GB plant, oee(hlcueal, "The Many Secrets
Mountain Arsenal,” Denver Post--Empire Magazine, April 13,
11; also, “History of Installation/Activity,” unpublished

report, c¢. 1980, p. 1, RMA Administrative Archives. Historical
bac on the develogment of GB is found in “Nerve Gases
Unvei * Chemical axd mgmeeting News, 31 (November 9, 1953),
467

Author's interview with Dr. William McNeill, RMA Director of
Technical Operations, September 19683. Inventories of surviving GB
production equipment are listed under appropriate building mumber in
"Rocky Mountain Arsenal Real Property Inventory," 7 vols.,
unpubliished report prepared by Harland Bartholamew & Associates and
Gil Couwnonwealth, 1962-1983, RMA Facilities Engineer's Office
Archives. : ‘

"Hi y of Rocky Mountain Arsenal,” 1980, p. 5.
MHL of Rocky Mountain Arsenal,” 1980, p. 6.
"History of Rocky Mountain Arsenal,” 1980, p. 7.

Tom » "Nerve Gas Detoxification Begins at Arsenal,” Rocky
Mountain News, October 30, 1973.

"History of Rocky Mountain Arsenal,” 1980, p. 9; "Rocky Mountain
Arsenal Chemical Demilitarization Facilities and Bjuipment,”
unpublished report, c. 19680, RMA Administrative Archives.




Chapter 3
PRESERVATION RECOMMENDATIONS

Army Regulation 420-40 requires that an historic preservation plan be
déveloped as an integral part of each installation's planning and
long-range maintenance 2nd development sz:heduli.ng.1 The purpose of such a
program is to: -
. Preserve historic properties to reflect the Army's role in
history and its continuing concern for the protection of the
nation’s heritage. :

. Implement historic preservation projects as an integral part
of the installation’'s maintenance and construction programs.

. Find adaptive uses for historic properties in order to
maintain them as actively used facilities on the
installation.

. Eliminate damage or destruction due to improper maintenance,
repair, or use that may alter or destroy the significant
elements of any property.

. Enhance the most historically significant areas of the
installation through appropriate landscaping and
conservation.

To meet these overall preservation objectives, the general preservation

recanﬁerﬂations set forth below have been developed:

Category I Historic Properties '

All Category I historic properties not currently listed on or aominated to

the National Register of Historic Places are assuned to be eligible for
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nomination regardless of age. The following general preservation

recamendations apply to these properties:

a) Each Category T historic property should be treated as if it

b)

were on the National Register, whether listed or not.
Properties not currently listed should be nominated.
Category I historic properties should not be altered or
demolished. All work on such ;toperties shall be performed
in accordance with Sections 106 and 110(f) of the National
Historic Preservation Act as amended in 19680, and the
regulations of the Advisory Council for Historic Preservation
(ACHP) as outlined in the “Protection of Historic and |

Cultural Properties” (36 CFR 800).

An individual preservation plan should be developed and put
into effect for each Category I historic property. This plan
should delineate the appropriate restoration or éteservation

program to be carried out for the property. It should

include a maintenance and repair schedule and estimated

initial and annual costs. The preservation plan 'should be
amed by the State Historic Preservation Officer and the
Advisory Council in accordance with the above-referenced ACHP
regulation. Until the historic preservation plan is put i'nto
effect, Category I historic properties should be maintained

in accordance with the recamnended approaches of the

Secretary of Interior's Standards for Rehabilitation and
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Revised Guidelines for hchabilitating Historic Buildings® and

in consultation with the State Historic Preservation Officer.

c) mdlmtegozylhimricptopertyd\ogldbew in
accordance with Historic American Buildings Survey/Historic
American Engineering Record (HABS/HAER) nocmmtaum‘wel.

11, and the documentation submitted for inclusion in the
HABS/HAER collections in the Library of aarngr:esa3 when no
adequate architectural drawings exist for a Category I
historic property, it should be documented in accordance with
Documentation Level I of these standards. In cases where
standard measurec drawings are unable to record significant
featu;res of a property or technological process, interpretive
drawings also should be prepared. |

Category 11 Historic Properties

All Category 1I historic properties not currently listed on or nominated to

the National Register of Historic Places are assumed to be eligible for

nomination regardless of age. The following general preservation < B

recamendations apply to these properties:

a) Each Category 1I historic property should be treated as if it
were on the National Register, whether listed or not.
Properties not currently listed should be nominated.

Category II historic properties should not be altered or

demolished. All work on such properties shall be performed




b)

c)

in accordance with Sections 106 and 110(f) of the mtionn;
mstm'icmtimhctasmuﬂedinlﬁo. and the
regulations of the Advisory Council for Historic Preservation
(ACHP) as outlined in the “Protection of Historic and
Cultural Properties” (36 CFR 800).

An individual preservation plan should be developed and put

into effect for each Category 1I historic property. . This
plan should delineate the appropriate preservation or
rehabilitation program to be carried out for the property or

" for thoee parts of the property which contribute to its

historical, architectural, or technological importance. It
should include a maintenance and repair schedule and
eqtimted initial and anmml costs. The preservation plan
should be approved by the State Historic Preservation Officer
and the Advisory Council in accordance with the
above-referenced ACHP regulations. Unt.il. the historic
preservation plan is put into effect, Category II historic
properties should be maintained in accordance with the
recommended approaches in the Secretary of the Interior's

Standards for Rehabilitation amd Revised Guidelines for

Rehabilitating Historic Buildings4 and in consultation with

the State Historic Preservation Officer.
Each Category II historic property should be documented in
accordance with Historic American Buildings Survey/Historic

American Engineering Record (HABS/HAER) Documentation Level
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11, and the docunentation submitted for inclusion in the
HABS/HAER collections in the Library of Q:ogreu.s

Category 111 Historic Properties

The Iﬁollowing preservation recammendations apply to Category 1II historic

properties;

a)

Category III hist.onc pmpetties listed on or eligible for
nomination to the Nationa.l Register as part of a d;.strict or
thematic group should be treated in accotdance with Sections
106 and 110(£) of the Naf.imal Historic Preservation Act as
amended in 1980, and the ra;ulations of the Advisory Council
for Historic Preservation as outlined in the "Protection of
Historic and Cultural Properties” (36 CFR 800). Such proper-
ties should not be demolished amd their facades, or thoee

‘parts of the property that contribute to the historical

‘larndscape, should be protected from major modifications.

Preservation plans should be developed for groupings of

Category IYI historic properties within a district or

thematic group. The scope of these plans should be limited
to those parts of each property that contribute to the
district or group's importance. Until such plans are put
into effect, these properties should be maintained in
accordance with the recamended approaches in the Secretary

of the Interior's Standards for Rehabilitation and Revised .

=
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Guidelines for Rehabilitating Historic Buildings® and in

consultation with the State Historic Preservation Officer.

NN
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b) Category III historic ;:operties not listed on or eligible

b T ™

- =

. for nomination to the National Register as part of a district

of thematic group should receive routine maintenance. Such

properties should not be demolished, and their facades, or

thoee parts of the property that cmtribuie to the historical

landscape, should be protected from modification. If the

properties are umoccupied, they should, as a minimum, be

maintained in stable condition and prevented fram

deteriorating.
HABS/HAER Documentation Level IV has been campleted for all Category III
historic properties, and no additional documentation is required as long as’
they are not endangered. Category IIl historic properties that are
endargered for operational or other reasons should be documented in
accordance with HABS/HAER Nocumentation Level III, and submitted for
inclusion in the HABS/HAER collections in the Library of Congress.’

Similar structures need only be documented once.

CATEGORY I HISTORIC PROPERTIES

There are no Category I historic properties at the RMA.



CATEGORY II HISTORIC PROPERTIES

There are no Category II historic properties at the RAA.

CATEZORY III HISTORIC pmpmrms

There are no Category III historic properties at the RMA.

3.

NOTES

Army Regulation 420-40, Historic Preservation (Headquarters, U.S.
Army: wWashington, D.C., 15 April 1984).

National Park Service, Secretary of Interior's Standards for
Rehabilitation and Revised Guidelines for Rehabilitating Historic
Buildings, 1983 (wWashington, D.C.: Preservation Assistance Division,
National Park Service, 1983). '

National Park Service, '.chlieology and Historic Preservation;
Secretary of the Interior’s Standards and Guidelines,” Federal
Register, Part IV, 28 September 1983, pp. 44730-44734.

National pPark Service, Secretary of the Interior's Standards.

National Park Service, "Archeology and Historic Preservation.”

National Park Service, Secretary of the Interior's Standards.

National Park Service, "Archeology and Historic Preservation.”.
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